l Introduction
With the advent of continuous fetal heart rate monitoring, the obstetrician has been better able to assess the Status of fetal well-being in normal äs well äs high risk pregnancies. Antepartum fetal heart rate testing (AFHRT) was first introduced by HAMMACHER [5, 6] . Subsequently, the test has been refined and popularized in the United States by several groups [13, 14] . It is well-known that the post-term fetus is subject to increased perinatal morbidity and mortality from fetal dysmaturity, fetal distress, meconium aspiration, congenital anomalies and macrosomia [3, 8, 9, 18] . Recent literature on AFHRT has demonstrated that the largest single high risk indication for the performance of an AFHRT is that of the post-term gestation [10, 15] . Because the post-term gestation comprises the largest population in these previous studies, we have attempted to isolate and examine this group of patients at increased risk for placental insufficiency. The purpose of this study is to evaluate the experience at the Columbia-Presbyterian Medical Center with AFHRT in the management of the post-term gestation.
Patients and procedures
The study group consisted of both ward and private patients from the Sloane Hospital for Women at the Columbia-Presbyterian >Medical Center. These patients underwent AFHRT because of suspected post-term gestation. From 1977, the contraction stress test was used alone. From 1977 through 1978 both the contraction stress test and the non-stress test were employed äs methods for antepartum fetal surveillance. Only those low-risk patients whose pregnancies had progressed beyond 42 weeks from the last menstrual period were included in the study. The contraction stress test (CST) technique was performed äs described by RAY [13] , i.e., the observation of the fetal heart rate for late decelerations during three spontaneous or oxytocin induced contractions occurring in a ten minute interval. The nonstress test (NST) was performed äs outlined by NOCHIMSON [10] , i.e. the occurrence of at least four fetal movements in a 20 minute interval, each of which is associated with a fetal heart acceleration which lasts fifteen seconds with a maximum amplitude of at least fifteen beats per minute. All tests were performed by perinatal nurse specialists and interpreted by the same investigator (R.H.P.). Patients were entered in the AFHRT protocol on a voluntary basis, therefore some post-term patients were electively excluded from the protocol and were placed in the prospective control group (1974) (1975) (1976) (1977) (1978) (1979) . The neonate was evaluated for postmaturity by neonatologists and by the DUBO-WITZ classification [2] . There were two control groups. The retrospective control group (Control group number 1) included those post-term patients who delivered in the five years preceding the study period (1969) (1970) (1971) (1972) (1973) (1974) . This control group did not have the benefit of AFHRT. The prospective control group (Control group number 2) included those post-term patients who did not receive AFHRT during Hie study period (1974) (1975) (1976) (1977) (1978) (1979) . The prospective study group consisted of those post-term patients who received AFHRT between [1974] [1975] [1976] [1977] [1978] [1979] . Management of the post-term patients was äs follows: 1) Service patients at 41+ weeks of gestation, äs derived from the last menstrual period or second trimester ultrasonography, were referred to the High Risk Clinic the following week. The private patients who were post-term were followed by their personal physicians, 2) in the High Risk Clinic when the patient was 42+ weeks, 24-hour urinary estriol levels were obtained weekly and if feasible, amnioscopy was performed. Those patients who chose to be in the study underwent AFHRT on a weekly basis, 3) the preceding management was generally followed on the private Service, except when amniocentesis was performed by some practitioners in order to ascertain the presence or absence of meconium in a patient with an unfavorable cervix. Management protocol of the patients receiving AFHRT included the following: 1) a negative test or a reactive test was repeated within one week, unless urinary estriol levels feil significantly, in which case the AFHRT was repeated more often or the patient was induced, 2) a suspicious or nonreactive test was repeated within 24 hours, 3) a patient with a suspicious or non-reactive test was further evaluated for fetal well-being, pulmonary maturity, cervical Status with consideration for termination of pregnancy, 4) patients with a favorable BISHOP's score were induced, 5) the patient with a positive contraction stress test was examined and those with a favorable score underwent induction and the patients with an unfavorable BISHOP's score underwent caesarean section. Outcome äs judged by APGAR score, meconium staining, mode of delivery and perinatal loss were evaluated. The determination of meconium for clinical evaluation was made at the time of admission with amnioscopy or at the time of rupture of membranes. The test of statistical significance was the ordered Chi-square test with YATES' correction when applicable.
Results
In the interval 1969-1974, there was an annual average of 3,260 deliveries weighing greater than 2500 grams of which 445 were post-term gestation (2.7 percent). This group of patients made up control group number 1. In the interval 1974-1979, there was an annual average of 2,545 deliveries of greater than 2500 grams of which 404 were post-term gestation (3.2 percent). Of the 404 patients in the 1974-1979 interval, 314 underwent AFHRT for post-term gestation. This group was the study group. Control group number 2 consisted of the 90 post-term patients in the 1974-1979 interval who did not receive AFHRT. The private-ward ratio in the AFHRT group was 40/60, which also was the ratio for total private/ ward patients who delivered in the Sloane Hospital for Women. AFHRT was performed 602 times on 314 patients. There were 300 CST alone, 180 NST alone and 61 NST with CST. The perinatal outcome äs it relates to 5 minute APGAR scores of 7 or greater, APGAR scores of less than 7, stillbirths and neonatal deaths are given for both control groups and the study group in Tab. I. Statistical analysis demonstrated that there was a significant difference in perinatal mortality between the study group and the control group number l (p < 0.01). There was also a highly significant difference (p <0.01) comparing the perinatal morbidity between control group number l and the study group. When the comparison was performed comparing the study group and control group number 2, there was a significant difference in perinatal morbidity (p < 0.05): however, there was no statistical difference between these two groups in perinatal mortality. Statistical analysis of control group number l and control group number 2 revealed no statistical differences in either perinatal mortality or perinatal morbidity.
Of the 314 study patients, 303 were allowed to labor. Sixtyseven of these 314 patients had an abnormal AFHRT. During the era prior to the use of the NST, 45 of these 67 patients had an abnormal CST: 3 patients with a positive test underwent caesarean section because of an uninducible cervix and 42 patients had a suspicious test of which 26 had a vaginal delivery (13 had spontaneous onset of labor and 13 were induced) and 16 underwent caesarean section for the following indications: 4 for cephalopelvic disproportion, 9 for fetal distress, l developed severe pre-eclampsia with an unfavorable cervix and 2 had thick meconium with low BISHOP's scores. Following the adoption of the NST, there were 22 patients with a non-reactive NST and a suspicious CST: 16 delivered vaginally (l l had spontaneous onset of labor and 5 were induced) and 6 underwent caesarean section for the following indications: 3 for cephalopelvic disproportion, 2 for fetal distress and l had thick meconium with a low BISHOP's score. Of the 67 patients who had an abnormal AFHRT, 42 percent had meconium. Meconium was present in only 21. This difference was highly significant (p < 0.001).
Approximately one-third to onehalf of the patients in control group number l received intrapartum electronic fetal heart rate monitoring, most in the latter years of the five year period (1969) (1970) (1971) (1972) (1973) (1974) . In the prospective control group number 2, consisting of 90 patients, 83 were allowed to labor. Eighty-two had intrapartum electronic fetal heart rate monitoring; the stillbirth was not monitored. Of these 82 patients, 27 had evidence of moderate to severe variable decelerations (32.9 percent). Inasmuch äs the last menstrual period is the major source from which the estimated date of confinement is derived, the patients in the study group were divided into nine categories, according to the length of gestation. The shortest gestation was 42 to 43 weeks and the longest gestation was 48 to 49 weeks. The groups were further categorized into the trimester when they were first seen and evaluated. The findings indicated that 122 (38.9 percent) were first seen in the first trimester, 127 (40.4 percent) were first seen in the second trimester and 65 (20.7 percent) were first seen in the third trimester. Three patients whose pregnancies had progressed to 48-49 weeks, by their last menstrual period, were seen initially at 40 weeks of gestation and were followed with AFHRT for 8-9 weeks without any perinatal morbidity or mortality. The physical findings and DUBOWITZ scores indicated that these three infants were postmature. The data also showed that there was no correlation between an abnormal AFHRT and the increase in length of gestation. There were two neonatal deaths in the study gröup. The first was attributed to an inadvertent laceration o the umbilical cord during amniocentesis. This patient had three suspicious contraction stress tests. The second death was due to a large diaphragmatic hernia of BOCHDALEK and bilateral pulmonary hypoplasia. This patient had a reactive non-stress test and had no evidence of variable decelerations or other signs* of fetal distress during labor.
Discussion
Perinatal loss in pregnancies with evidence of placental insufficiency, äs seen in the post-term gestation, is estimated in some studies to be three times normal [16, 18] . In this study, the significant increase in the occurrence of moderate to severe variable decelerations could be attributed to the decrease in the amount of amniotic fluid äs well äs the decrease in the fluid content of WH AR-TON 's jelly in the cord. These changes, which are associated with the prolonged pregnancy, may explain the increase of umbilical cord compression in these patients. An earlier report [7] describes the lack of correlation among post-maturity, abnormal AFHRT and meconium. Contrary to this study, our results have demonstrated that there is a definite correlation among post-maturity, abnormal AFHRT and the presence of meconium in the post-term gestation.
In this ten-year study, the two control groups were designed to eliminate any differences in the perinatal morbidity and mortality based solely on the technical improvement of neonatal resuscitation and neonatal intensive care. As seen in the results, there was still a significant difference in perinatal morbidity when the study group was compared with its internal control (Control group number 2). FREEMAN [4] reported a high false positive rate for the contraction stress test, approaching 25 percent. Other studies have placed the false positive CST rateas high äs 45 percent [12] . Few investigators have examined the false positive rate of the non-stress test, i.e., a non-reactive non-stress test with a subsequent negative contraction stress test. This study, agreeing with those published reports [17] , demonstrated a false positive rate for the non-stress test of 27.4 percent with a false negative rate of 0.6 percent. Despite its high false positive rate, the non-stress test in conjunction with the contraction stress test was a reliable indicator for fetal compromise in the post-term gestation.
In the study group, when the patients were not inducible, confidence in AFHRT enabled these patients to continue their pregnancies up to 48 and 49 weeks without any increase in perinatal morbidity or mortality. The relationship of abnormal AFHRT findings (variable decelerations) and the presence of variable decelerations on the fetal heart rate tracing during labor may be of some prognostic value for the potential of cord problems. These fmdings support the work of BRUCE [1] and O'LEARY [11] , which demonstrated the importance of AFHRT changes in caring for the postterm fetus during labor. These data clearly demonstrate that AFHRT is a reliable surveillance System for the post-term gestation and that it has demonstrated a significant lowering of perinatal morbidity and perinatal mortality in the study group. Obstetricians are all too familiär with the patient who presents late in her pregnancy with an uncertain last menstrual period and is two weeks beyond her estimated date of confmement. This dilemma poses a multitude of problems which may have far-reaching consequences for the fetus and neonate. In the final analysis, one must either temporize and await the onset of spontaneous labor or intervene and terminate the pregnancy for fear of increased perinatal morbidity and mortality. With AFHRT, there is a rapid and practical method for assessing placental function and fetal wellbeing, permitting accurate selection of a small group of infants for whom further Prolongation of intrauterine life would be disastrous. The results of this study have shown that AFHRT has a significant impäct on decreasing perinatal morbidity and mortality associated with the post-term gestation.
Summary
This study has examined the role of antepartum fetal heart rate testing (AFHRT) in the management and outcome of the post-term gestation It spanned a ten year period from 1969 to 1979 and was conducted at the Sloane Hospital for Women at the Columbiä-Presbyterian Medical Center in New York. A study group was composed of 314 patients at 42+ weeks gestation who were managed with AFHRT. There were two control groups. Control group number one included those post-term patients delivered in the five years preceding our study period (1969) (1970) (1971) (1972) (1973) (1974) . This group did not have the benefit of AFHRT. Control group number two included those post-term patients who did not receive AFHRT during the study period (1974) (1975) (1976) (1977) (1978) (1979) . In addition to the AFHRT, adjunctive testing included 24-hour urinary estriol, ultrasonographic B scan, amnioscopy and amniocentesis, when indicated. Patients were entered into the AFHRT protocol on a voluntary basis. Statistical analysis demonstrated a significant difference in perinatal morbidity and mortality between the study group and control group number one. There was a statistically significant difference in the perinatal morbidity between the study group and control group number two. Patients with abnormal AFHRT had a statistically significant increase in the incidence of intrapartum variable decelerations, meconium and the post-term/postmaturity syndrome. Three patients whose pregnancies had progressed to 48-49 weeks, by their last menstrual period, were seen initially at 40 weeks gestation and were followed with AFHRT for 8-9 weeks withoüt any perinatal morbidity or mortality. The physical findings and the DUBOWITZ scores indicated that these thfee infants were postmature. There were two neonatal deaths in the study group. The flrst was attributed to an inadvertent laceration of the umbilical cord during amniocentesis. The second death was due to a large diaphragmätic hernia of BOCHDALEK and bilateral pulmonary hypoplasia. This study also demonstrated a false positive rate for the nonstress test of 27.4 percent with a false negative rate of 0.6 percent. Despite its high false positive rate, the nonstress test in conjunction with the contraction stress test was a reliable indicatof for fetal comprornise in the postterm gestation. Suspected postmaturity continues to be a problem for the clinician. One must either temporize and await the onset of spontaneous labor or intervene and terminate the pregnancy for fear of increased perinatal morbidity and mortality. With AFHRT, there is an accurate selection of a small group of infants for whom further Prolongation in intrauterine life could be disastrous. The results of this study have shown that AFHRT has a significant iinpact on decreasing the perinatal morbidity and mortality associated with the post-term gestation.
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